Temporal relationship of changes in hepatobiliary function and morphology in rats following alpha-naphthylisothiocyanate (ANIT) administration.
These studies were designed to evaluate ANIT-induced changes in both hepatobiliary function and morphology during the onset, progression, and recovery of ANIT-induced cholestasis. A single oral dose of 150 mg/kg of ANIT or vehicle was administered by gavage to male Sprague-Dawley rats and hepatobiliary structure and function were evaluated 16, 24, 48, 72, and 168 hr later. Increased hepatocellular tight junction permeability, increased serum bile acids, and decreased bile acid excretion were observed 16 hr after ANIT administration. At 24 hr, bile flow was decreased in ANIT-treated rats, an effect accompanied by increased tight junction permeability, decreased bile acid excretion, and decreased erythritol clearance (estimate of canalicular flow). In addition, scattered small loci of hepatocellular necrosis accompanied by an inflammatory cell response were observed in ANIT-treated rats at this time, with no microscopic evidence of bile duct obstruction (BDO). These data suggest that the onset of ANIT-induced cholestasis was associated with hepatocanalicular changes and not BDO. In contrast, at 48 and 72 hr after ANIT treatment, cholestasis was more profound and was accompanied by mild hepatocellular necrosis and widespread BDO. Hepatocyte tight junction permeability in ANIT-treated rats was not different from controls at 72 hr. These data suggest that the pathogenesis of ANIT-induced cholestasis is biphasic; the onset of cholestasis appears to be associated with changes in hepatocanalicular function and increased tight junction permeability whereas the later and more profound phase of cholestasis appears to be related to a combination of BDO and hepatocellular dysfunction. The time course of biochemical and morphologic changes following ANIT treatment further suggests that the pathophysiologic changes during the onset or initiation phase of cholestasis differ from those involved in the later and more profound phase of ANIT-induced cholestasis.